Introduction
Let W be a Hilbert space. Let C(H) be the algebra of all linear operators on H and let G1(H) be the trace ideal of G(R). Carey and Pincus [4] , [5] , [12] established a theory on the principal current and local index of certain class of k-tuples of commuting operators A = (A1, ... , Ak) satisfying conditions that (i) [A2 , A3] E Cl and (ii) the joint essential spectrum is a system of curves in C. The one current I is defined by setting
t(f dh) = itr [f (A), h(A)]
for functions f, h in certain class. The a is a real MC cycle in Cn which is the boundary in the sense of currents in C' of a rectifiable current r, the so called principal current. With this r, they also defined the principal index for A at some points in the Taylor sp(A). Therefore it is worth to determine the explicit form of the current 2 for some class of operator-tuples.
A k-tuple S = (S1, ... , Sk) of operators on 7l is said to be subnormal ( [7] , [8] , [13] , [14] , [15] where L is the union of a finite collection of closed curves, and is also the union of a finite collection of algebraic arcs such that sp(N) is the union of L and a finite set. Furthermore, m(u) is an integer valued multiplicity function which is constant on the irreducible piece of L, and f, h E A(sp(S)).
Here, the algebra A(a) is the algebra of functions on o generated by all the analytic functions f and their conjugates f defined on a neighborhood of a. The main part of this paper is studying a complete unitary invariant for certain operator tuples.
Let F be a family of k-tuples A = (A,,... , Ak) of operators. Let CU(A) be a set of objects determined by A E Y. The object CU(A) is said to be a complete unitary invariant for the k-tuple A in F, if for A = (A1, ... , Ak) and liB = (B1,... , Bk) in I, CU(A) = CU(S) is a necessary and sufficient condition for the existence of a unitary operator U satisfying UA; U-1 = B;, j = 1, 2, ... , k.
Even in the case of single operator (k = 1), to find a simpler useful complete unitary invariant is one of the basic problems in the operator theory. It is classical that the family of measures associated with the spectral resolution is a complete unitary invariant for the normal operator (for example [11] ), as well as the k-tuple of commuting normal operators. There are several directions in the theory of complete unitary invariants in the single operator case or k-tuple of commuting operators case, such as (3] , [9] , [10] .
We If sp(S)\sp(N) is not simply connected, then the principal function is no longer a complete unitary invariant. In [20] for some special case and then in [21] for the more general case, it proves that if S is a pure subnormal operator with m.n.e. N and satisfies conditions that As, Aj E p(S) is a complete unitary invariant for S. In the Remark of §3, we will show that tr (Q(A, S)Q(µ, S)), A, µ E sp(S)\sp(N) is a complete unitary invariant for S, where Q(A, S) is a certain parallel projection to the eigenspace ker(S* -XI).
Assume that S = (S1,... , Sk) is a pure subnormal tuple of operators with m.n.e. N = (N1,... , Nk) satisfying [SJ , S,] E G1, j = 1, 2,... , k. In [22] it is proved that if sp(S,,)\sp(N3) is a simply connected domain with Jordan curve boundary sp(N,) satisfying certain smooth condition for j = 1, 2'... , k, then (1) where u(') = (ulj),... ,ukJ)),u(`1) = u(n) for n > 1 and f,,gj E A(sp(S)). In [22J, it is also proved that the sequence of functions m(u(°),... , u(')) (which are related to cyclic n-cocyle), n = 0, 1, ... is a complete unitary invariant for S.
In the present paper, we continue the study in [22] . We consider the class of ktuples of commuting operators A = (A1, ... , Ak) on f satisfying the conditions that (i) [A!, Aj] E G1, j = 1, 2, ... , k and (ii) Al is a pure subnormal operator with m.n.e N1 such that sp(Nl) is a Jordan curve satisfying certain smooth condition. In Theorem 1, it proves that the operator tuples A satisfying these conditions are subnormal, and the set consisting of the Taylor spectrum sp(A) and the sequence of n-points function LEMMA 2. Assume A = (A1, ... , Ak) satisfies the condition of this theorem and f, g E A(sp(A)). Then there is an integer valued measurable function which is the spectral multiplicity functton of N at the regular points of sp(N) such that (9) tr [f (A), g(A)] = 1 f m(u)f (u)dg(u). 
continuing this process, we may prove Lemma 4. 
where z(i) = Aj 1(u(i)), u(p+1) = u(°) and V(E,r,u) _ {A,(rA1 1(ul)),7 ,... ,7)k) E ap(A*)* : I7?.1 -u,I < eJ = 2,... ,k}.
From Lemma 3 and 6, it proves Theorem 1.
REMARK. In PROOF. Case (a): (1) First let us study the pair (H1, H2). There is a vector el E N, el 54 0 such that (19) [Hi, Hl]x = (x, el )ej, for x E 1.
Therefore there exists a vector e2 such that Thus, by (27) and (28) Case (b). In this case (19) and (20) become (25) [H,*,HI]x = -(x,el)ei and Ile,II2H2e1 = -(el,e2)Hiel + (H2el,el)ei +(H1el,el)ei E R. The left-hand sides of (14), (15) , (16) if we change HH to a; Hj + ,0j, so that k1 = k2 = 0 and Ile1 ll = 1. However (26) contradicts to (25). Thus (Hl -k1I)e1 # 0 and there is a a E C such that e2 = net. By (viii) of [18], we prove that H2 = aHi +,3. Theorem 3 is proved.
